Toxicoses in livestock caused by endophyte-infected grasses are well known as ryegrass staggers 1 and fescue toxicosis. 6 Lolitrem B, found in Neotyphodium lolii-infected perennial ryegrass, is the predominant toxin responsible for ryegrass staggers. 3 Ergot alkaloids, primarily ergovaline, which are detected in N. coenophialum-infected tall fescue, have been implicated as the causative toxins for fescue toxicosis. 8 In Japan, Japanese Black cattle have experienced ryegrass staggers caused by perennial ryegrass straw imported from the United States. 5 Japanese import companies have been requesting information on the concentration of the toxins in the straw and have been importing it only when the concentrations of lolitrem B and ergovaline are lower than the threshold levels for toxicoses (1,800-2,000 ppb for lolitrem B, 400-750 ppb for ergovaline). 7 At the present time, the occurrence of ryegrass staggers is rare in Japan, most likely because of this interim measure.
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Public health concerns still remain about the safety of the meat or milk produced by cattle consuming endophyte-infected perennial ryegrass or tall fescue. Ergovaline intravenously administered to sheep disappeared rapidly from the blood. 4 Furthermore, ergovaline intravenously administered to female goats was not detected in their milk. 2 These findings suggest little possibility of contamination of cow milk with ergovaline. However, the kinetics and metabolism of lolitrems in cattle are unknown. In the present study, Japanese Black cows were fed endophyte-infected perennial ryegrass straw imported from the United States to determine the tissue distribution of lolitrem B.
Six Japanese Black cows were divided into 2 groups. Group 1 received perennial ryegrass straw a ad libitum and consumed about 6.5 kg straw/day. Lolitrem B concentration of the straw was 1,200 ppb. Group 2 was fed 3 kg of straw/ day. All 3 animals in group 1 showed clinical signs of ryegrass staggers after feeding on the straw for 12-15 days. The cow showing the severest symptoms was sacrificed at day 15 of the experiment, and tissues were collected for pathological examinations and determination of lolitrem B concentrations. The remaining 2 cows were taken off the perennial ryegrass straw on the same day. Clinical signs disappeared within 2-3 days after removal of the straw. The 3 cows in group 2 were fed half the ryegrass straw consumed by the first group for 5, 13, and 16 weeks, respectively. They showed no clinical signs of ryegrass staggers. Group 2 cows were sacrificed at the end of the experiment, and tissues were collected and stored at Ϫ20 C until analyzed. Lolitrem B concentrations in the collected tissues were determined by high-performance liquid chromatography (HPLC) according to the method for grass analysis recommended by the Japanese Ministry of Agriculture, Forestry, and Fishery, with slight modifications. Namely, 1 g of tissue was homogenized with 20 ml ethyl acetate. The homogenate was allowed to stand for 30 minutes with occasional shaking. The homogenate was centrifuged, and the supernatant was filtered through phase-separation filter paper. b An aliquot (4 ml) of the filtrate was evaporated to dryness under a nitrogen stream, dissolved in 5 ml hexane-ethyl acetate (9:1 [vol/vol]), and introduced onto a solid phase extraction cartridge c prewashed with 2 ml hexane-ethyl acetate (9:1). After washing the cartridge with 5 ml hexane-ethyl acetate (9: 1), lolitrem B was eluted with 6 ml hexane-ethyl acetate (7: 3). The cartridge eluate was dried under a nitrogen stream and dissolved in 1 ml dichloromethane-acetonitrile (85:15). High-performance liquid chromatography analysis of the purified samples was conducted on an HPLC system d with a column e kept at 40 C. The mobile phase was dichloromethane-acetonitrile-water (85:15:0.2), and the flow rate was 1.8 ml/minute. Lolitrem B was detected by fluorescence (excitation 268 nm; emission 440 nm), with a detection limit of 10 ppb in wet tissue.
A peak with the same retention time as a lolitrem B standard f was identified by HPLC-mass spectrometry (HPLC-MS). Separation was performed on a column e using dichloromethane-acetonitrile-water (400:100:2) as a mobile phase at a flow rate of 0.5 ml/minute and detected on a mass analyzer equipped with an atmospheric pressure chemical ionization interface. g Mass spectrometry data were collected in selected ion monitoring mode at m/z 684.
As shown in Table 1 , lolitrem B was not detected in skeletal muscle (M. longissimus thoracis), liver, kidney, heart, or cerebrum of a cow showing the symptoms of ryegrass staggers. In contrast, perirenal fat tissue contained 210 ppb of lolitrem B. Low concentrations of lolitrem B, less than 150 ppb, were detected in the fat tissues of the cows fed 3 kg ryegrass straw/day. A peak that appeared at the same retention time as authentic lolitrem B under fluorescence detection was confirmed as lolitrem B by HPLC-MS analysis (Fig. 1) . These observations indicate that lolitrem B does not accumulate in major edible tissue of beef cattle. The concentration of lolitrem B in fat tissue was about 200 ppb even in the perirenal fat from the cow that showed clinical signs. Because human consumption of fat tissue is typically low, it is unlikely that lolitrem B from beef will have a toxic effect on humans. However, there is no information on the metabolic pathway of lolitrems in ruminants. Until the metabolism of lolitrems in cattle and the toxicity of metabolites are investigated, it will not be possible to guarantee the safety of the products from cattle fed on grass containing lolitrems.
The animals of group 2 received endophyte-infected perennial ryegrass at a rate of 3 kg/day for 5-16 weeks. The lolitrem B concentrations in fat tissue of group 2 cows were lower than the lolitrem B concentration of the group 1 cow with the severest symptoms. They were also independent on the duration of straw consumption. These observations indicate that the concentration of lolitrem B in fat tissue could be used to estimate the amount of lolitrem B consumed. The lolitrem B concentration in fat tissue may be a useful diagnostic tool for determining the cause of death of cattle with neurological clinical signs.
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a. Imported perennial ryegrass straw used in this study was obtained from a local feed supplier. Lolitrem B concentration of the straw (1, 200 
